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Abstract of the thesis submitted to the Graduate School Project of Macjo University in partial

fulfiliment of the requirements for the degree of Master of Science in Soil Science.

Title An Application of Geographic Information System on Soil
Survey and Potential Assessment of Maejo University -

Phrac and Adjacent Area, Amphoe Rong Kwang, Phrae

Province
Author Mr. Monton Supapanyapong
Degree of Master of Science in Soil Science

Advisory Committee Chairperson Assistant Professor Dr, Pitoon Kitichaichananont

ABSTRACT

The study of an application of geographic information system on soil survey and
potential assessment of Maegjo University-Phrae and its adjacent area, Amphoc Rong Kwang,
Phrae Province, comprised of field work such as investigation of land and soil charateristics, soil
sample collection, and soil suitability assessment based on ficld and laboratory analysis. The
study also involved the use of mathematical model for database management to serve as soil
database and the use of analytical results from the evaluation of land potential through geographic
information system in the construction of maps and overlaying of soil suitability data for
economic crops with land use map.

Results of the study revealed that most soils in the study area were Alfisols,
Inceptisols and Ultisols, respectively, with ustic soil moisture regime and isohyperthermic soil
temperature regime, Most of the soils were generally deep with clay accumulation in subsoil,
were well-drained having low organic matter and medium eation exchange eapacity. These soils
had medium-low natural fertility.

Results derived from the interpretation of landsat 5 thematic mapper imagery
bands 3-5-4 showed that the area was mostly agriculture allowing cultivation of rice, corn,
tobaeco, sugarcane, tamarind and mango. Based on land potential assessment, it was found that
majority of the study area were moderately suitable for sweet tamarind, tobacco, sugarcane, rice,

com, and mango, respectively, in moderate to low fertility status. Major limitations of the soils



(6)

included low available nutrients and high mixture of gravel and rock fragments in
profile.Results from the application of geographic information system analysis indicated the
feasibility of using this system in this type of study. The analysis also revealed that at present,
major land use coverage in the area is already well existing except in some portions of the land
with steep slopes which should be used for forest cultivation, thereby suggesting the need for

further study to develop a proper conservation measure to minimize land use impact in the future.
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Alansy Wworue lineiluiesfiidns Momgueaud@memenm muail naus
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uazdu
4. mAdnnlutenlfifing
4.1 MIANTIEAMIMUAIW

Ans1ziMINIINTEIwYeeyn1naLTAYTS pipette (Kilmer and Alexander,
= o ] 9 -
1949 813Tae By, 2542) Taoly calgon (Sodium Hexametaphosphate) Ylﬂﬂﬂuﬂ”lﬂﬂu‘:‘!&
> ¥
n5ee hsunszmnveuilony TaefSoumsuiusuus unNIaAUYRINTENT 1UNKAT

AMSgoIITM
= o a4
4.2 MIVATIFAMUAL

4.2.1 UfA501@u (soil reaction, pH) TaeldnTosiiainilfAsu1Au (pH meter)
1
19 auAudol uazAusomsazaw 1 NKCI 117U 1: 1 (Soil Conservation Service,

1984)

422 ﬂ?mmﬁun"&ﬁﬂqﬁluﬁu Taes Walkey L0% Black titration (Walkley

and Black, 1934, 813 1a 181, 2542)

4.2.3 ﬂ?mmﬂaﬁﬂa%’ﬁﬁuﬂuﬂsﬂwﬁ (available phosphorus) Tno33 Bray Il
(Bray and Kurtz, 1945 #131ay 8y, 2542) ud3adSuureaesa Alunies

Spectrophotometer

4.2.4 YsnaTwumedounitluilse Tosd (available potassium) @iARwANT
aza1t 1 NNH,OAC (Pratt, 1965 81a1a0 3y, 2542) udaiadSuna Tnunendoy  Aaunies

Atomic Absorption/ Flame Emission Spectrophotometer

a.25 Awnuylumsuani/douesaunan (cation exchange capacity) 1At
msvzdnloneuindaumsazaw 1 N NH,0AC Adfunan pH7.0)  wozunuiiueyTuidls
ToooudumisazareTmdvunaelss (10%) Juammdunsa  ndumwenTuilylooouudn
fnamanug lumsuann/@euTeseuuanueadiu (Chapman, 1965 $1alny neddmszviau,

2544)

4.2.6 Misvarmsduddieleoouuinfiidumia (base saturation percentage)
TavfwamanawesTaenuiiumsiiada lduazmiannuglums  uannlaeulesou
1IN (CEC = extractable base + extractable acidity) (Soil Conservation Service, 1982) 910

[\{2P]
LTl
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extractable bases

base saturation percentage = . X 100
extractable base + extractable acidity

= o < 1
43 ']Lﬂi"lﬁﬁﬂﬁﬂll'izﬂﬂﬂ'ﬂﬂﬂuﬁ
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HENIUTZHIUA TS AUN A TUAUANAUYDY FAO Framework 1983 iNoari1aunuf
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vestiauludesdfidns inldlszdiudnonmuas nawunislsnau (Tema, 2540)
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finou 1 vilonauUnIAUAZADU (Alluvial Complex : AC)
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Hudufifiannagnewiuoufumuinudusuhserhaquanviedy
¥
wovToaiuiendey  drvazdufannfuszneuvesiisdnnuiy Foulnanais
} 4; @ ddy dl. 1
uazTouned nIssvuiy TAuh 5,047 15
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audfnuInegluAudagiiva Audnilszneudlesudu Ap-A,C,—C,C
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o o ¥ e o = dy o
A4 aﬂumzm"l.ﬂmﬂawmﬂﬂﬂumnmwuﬂﬁﬂm

miwdy  eavuvesuRuuy Awdn RAnmisyeamitay Aoty anmgiidszme dugmpiilszina JagAuiutiaau
(pedon)  (thickness of surface soil ; cm)  (effective depth ; cm) (profile development ) ( slope; %) (relief) (land form ) (parent material}

1LAC 15 150 Ap A C-CCC, 1 almost flat flood plain altuvium

2.AFC 10 85 Ap-BA-Btc -Btc, 2 undulating atluvial fan mixed colluvium and alluvium

3.Bg 10 80 Ap-BA-Big -Btg, 7 undulating high terrace residuum and local colluvium from shale

4.Ci-g 20 140 A--Bt-Bt,-BC,-BC, 5-10 rolling middle terrace residuum from shale

5.Cr 10 100 Apg-BA-Bgk -Bgk -Bck-Bc 2 flat semi - recent terrace serni-recent alluvium

6.Cr-h 10 100 Ap-Bg-Big -Btg, 2 flat semi - recent terrace  alluvium

7.He 20 130 Ap-BA-BL-Bt,Cr 5 unduliating high terrace old alluvium

8.Ks 20 130 Ap-BA-Bt,-Bt,-Bt-Bi, 1 flat scmi - recent terrace semi-recent alluvium

9.Llp 10 100 Ap-Beg-Beg, Btg 1-2 flat middle terrace old Alluvium

10.Li 10 120 A-BA-BC-Cr 4-20 rolling rolling residuum and colluvium from shale

11.Mr 20 120 A-BA-Bw, Bw, -Bw, 5 undulating alluvial terrace old cobbly alluvium

12.Ms 10 80 Ap-Big-Bv -Bv, 2 flat semi - recent lerrace alluvium

13.M1 10 60 Ap-BC-Cr 4 undulating low hill colluvium, residuum from shale

14.Na 30 130 Ap-Bg-Btg -Big, -Btg,-Big, 2 flat scmi - recent terrace alluvium

15.No 5 30 A-AC 8 undulating low hill residuum from shale

16.Ph-h 10 120 Ap-Bgj-Beg -Beg,-Big -Btg, 1 flat semi - recent terrace  alluvium

17.8uk 30 150 Ap,-Ap,-E-Btg,-Btg -Btg,-Btc 5 undulating middle terrace old alluvium

18.Tp 20 120 A-BA-Bt-Bt, Btg 2 undulating semi - recent lerrace  alluvium

6t
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soll profile description of pedon 1 (AC)

: Ban Mae Yang Pieo

: national : Hydromorphic Alluvial Soils

U.S.D.A. : Vertic Tropaquepts , Isohyperthermic (Soil Survey Staff, 1998)

alluvium
: well drained

: vegetable, corn

depth (cm.)
0-14

14-32

32-60

60-70

70-90

description
Brown wish yellow (10YR 6/6) dry: sandy loam;
weak fine granular; slightly sticky, slightly
plastic; very friable; abundant roots grass;
gradual, wavy boundary; pH 5.4
Yellow wish brown (10YR 5/8) dry; sandy loam;
weak fine granular; slightly sticky, slightly
plastic; very friable; many roots grass; gradual,
wavy boundary; pH 5.3
Yellow wish brown (10YR 5/8) dry; sand; no
grade medium single grain; non sticky, non
plastic; loose; many gravel (0-6 mm.}, small
pebble (6-25 mm.) and pebble (25-64 mm.);
clear; smooth boundary; pH 5.6
Yellow wish brown (10YR 5/6) dry; sandy clay
loam; weak fine granular; slightly sticky, slightly
plastic; very friable; gradual, smooth boundary;
pH 5.5
Dark yellow wish brown (10YR 4/6) dry; sand;

no grade medium single grain; non sticky, non
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plastic; loose; dominant gravel (0-6 mm.) and
small pebble (6-25 mm.); clear, wavy boundary;
pH 5.3

Dark yellow wish brown (10YR 4/4} dry; sand;
no grade very coarse single grain; non sticky, non

plastic; loose; no roots; no rock; pH 5.5

soll profile description of pedon 2 (AFC)

: BanKuLua

: national : Hydromorphic Alluvial Soils

U.S.D.A. : Typic Tropaquepts , Isohyperthermic (Soil Survey Staff, 1998)

alluvium
: poor
: rice , corn
depth (cm.)
0-8
8-25
25-50

description

Pale yellow (5Y 7/3) dry; silty loam; moderate
medium blocky; slightly sticky, slightly plastic;
friable; few roots grass; no rock; clear, smooth
boundary; pH 5.4

Yellow (2.5Y 7/6) dry; silty clay loam; weak
medium  subangular blocky; sticky, plastic;
friable; few gravel (0-6 mm.); gradual, smooth
boundary; pH 5.7

Yellow (10YR 7/8) dry; silty clay; moderate
medium subangular blocky; very sticky, very

plastie; friable; abundant gravel (0-6 mm.);



Btc, 50+
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elear, wavy boundary; pH 5.6

White (10YR 8/1) and Yellow wish brown (10
YR 5/8) dry; silty clay to clay; weak fine
massive; very sticky, very plastic; very friable;

dominant gravel (0-6 mm.); pH 5.4

soll profile description of pedon 3 (Bg)

location : Ban Pha Moo

classification : national : Redish-Brown Lateritic Soils

U.S.D.A. : Typic Paleustulf , Isohyperthermic (Soil Survey Staff, 1998)

parent materlal : residuum and local colluvium from shale

driange : well drained
vegetation : deciduous forest, corn
horizon depth (em.)
Ap 0-10
BA 10-30
Btg, 30-53

description

Pale yellow (5Y 7/4) dry; silty loam; moderate
medium blocky; slightly sticky, slightly plastic;
friable; many roots grass; no rock; clear, smooth
boundary; pH 6.0

Pale yellow (2.5Y 7/4) dry. silty clay loam; few
mottle; moderate medium blocky; sticky, plastic;
friable; few roots grass; no rock; gradual, smooth
boundary; pH 5.9

Light yellow wish brown (10YR 6/4) dry; silty
clay loam; common mottle;, moderate coarse
subangular blocky; sticky, plastic; friable; no

roots; no rock; diffuse, smooth boundary; pH 5.4



classification

parent material :
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53+ Yellow wish brown (10YR 5/6) dry; silty clay
loam; abundant mottle; strong coarse subangular
blocky; sticky, plastic; firm; no roots; no rock; pH

5.2

soll profile description of pedon 4 (Clg)

: Maejo-Phrae University
: national : Redish-Brown Lateritic Soils
U.S.D.A. : Oxic Paleustalfs , Isohyperthermic (Soil Survey Staff, 1972)
: Rhodic Calciustox, 1sohyperthermic (Soil Survey Staff, 1998)
residuum form phyllite and basalt
: well drained

: deciduous forest

depth (cm.) deseription

0-18 Very pale brown (10YR 8/3) dry; loamy sand;
weak fine crumb; non slightly, non sticky;
loose; dominant small pebble (6-25 mm.); clear,
smooth boundary; pH 5.1

18-55 White (10YR 8/2) and Very pale brown (10 YR
8/4)dry; silty clay loam; moderate medium
blocky; sticky, plastic; friable; abundant small
pebble {6-25 mm.), gradual, wavy boundary;
pH 5.0

55-17 White (10YR 8/1) dry; silty clay loam to silty
clay; moderate medium blocky; sticky, plastic;
firm; abundant small pebble (6-25 mm.);

moderate weathering rock; gradual, wavy
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boundary; pH 5.0
BC 77-100 White (10YR 8/1) and very pale brown (10YR
8/3) dry; silty clay; strong medium blocky;
sticky, plastic; firm; no roots; no rock; gradual,

wavy boundary; pH 5.2
BC, 100-125+ Light gray (10YR 7/2) and White (10YR 8/2)
dry; sandy clay; moderate medium subangular

blocky; sticky, plastic; firm; no roots; strongly

weathering rock; pH 5.2

soil proflle description of pedon 5 (Cr)

location : Ban Mae Yang Kad
classification  : national : Low Humic Gley Soils
U.S.D.A. : Typic Paleaquuits , Isohyperthermic (Soil Survey Staff, 1971)

: Plinthic Paleaquults , Isohyperthermic (Soil Survey Staff, 1998)

parent material : semi-recent alluvium

driange . poor
vegetation : transplantedrice , corn , tobacco
horizon depth (cm.) description
Apg 0-5 Very pale brown (10YR 8/3) dry; clay loam;
common mottle; weak fine subangular blocky;
slightly sticky, slightly plastic; friable; abundant
roots grass; clear, smooth boundary; pH 4.9
BA 5-14 Very pale brown (I0YR 8/4) dry; silty clay

loam; common mottle; moderate fine blocky;

sticky, plastic; firm; many roots grass; clear,
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smooth boundary; pH 5.2
14-30 Very pale brown (10YR8/4) dry; silty clay loam;

common mottle; moderate fine blocky; sticky,
plastic; firm; gradual, smooth boundary; pH 5.6
Very pale brown (10YR8/4) dry; silty clay; many

30-50/60 mottle; strong medium blocky; very sticky, very
plastic; firm; diffuse, wavy boundary; pH 5.1
Very pale brown (10YR8/4) dry; silty clay;

50/60-83 abundant mottle; strong medium blocky; very
sticky, very plastic; firm; common small pebble
(6-25 mm.); clear, wavy boundary; pH 4.9

83-97+ Very pale brown (10YR8/3) and Yellow (10YR
7/8) moist, silty clay; abundant mottle; weak
coarse granular(moist); very sticky, very plastic;
friable (moist); dominant small pebble (6-25

mm.); pH 5.0

soll profile description of pedon 6 (Cr-h)

: Ban Mae Sai

: national : Low Humic Gley Soils

U.S.D.A. : Typic Paleaquults , Isohyperthermic (Soil Survey Staff, 1971)

: Plinthic Paleaquults , Isohyperthermic (Soil Survey Staff, 1998)

: alluvium
: poor

1 rice , corn
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Btg,
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classification

parent material :

driange
vegetation

depth (cm.)
0-10

10-30

30-60

60+

130

description

Pink (7.5YR 7/4) dry; sandy loam; few mottle;
weak fine crumb; non sticky, non plastic; very
friable; few roots grass; no rock; clear, smooth
boundary; pH 4.7

Pinkish white (7.5YR 8/2) dry; sandy loam;
many mottle; moderate fine blocky; slightly
sticky, slightly plastic; friable; gradual, smooth
boundary; pH 5.0

Pink (5YR 8/3) dry; silty clay loam; many
mottle; moderate medium subangular blocky;
sticky, plastic; friable; no roots; no rock; clear,
smooth boundary; pH 5.0

Pinkish gray (5YR 7/2) moist; silty clay loam;
abundant mottle; weak fine massive (moist);
sticky, plastic; very friable (moist); no roots; no

rock; pH 5.1

soll profile description of pedon 7 (Hc)

: Ban Mae Yang Pho

: national : Red-Yellow Podzolic Soils

U.S.D.A. : Typic Paleustalfs , Isohyperthermic (Soil Survey Staff, 1998)

old alluvium

: well drained

: deciduous forest, com



horizon
Ap

BA

Bt,

Bt

Cr

location

classification

parent material :

driange
vegetation

depth (em.)
0-16

16-40

40-85

85-115

115+
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description
Light brown wish gray (10YR 6/2) dry; sandy
loam; weak fine granular; slightly sticky,
slightly plastic; very friable; common roots; no
rock; abrupt, smooth boundary; pH 5.0
Very pale brown (10YR 7/4) dry; sandy clay
loam; moderate medium subangular blocky;
sticky, plastic; friable; few roots; no rock; clear,
smooth boundary; pH 4.6
Reddish yellow (7.5YR 7/6) dry; silty clay
loam; moderate coarse subangular blocky;
sticky, plastic; friablc; few gravel (0-6 mm.); no
roots; diffuse, wavy boundary; pH 4.8
Yellow (10YR 6/8) dry; silty clay loam to silty
clay, moderate coarsc subangular blocky;
sticky, plastic, friable; common gravel (0-6
mm.) and small pebble (6-25 mm.); no roots;
diffuse, smooth boundary; pH 4.8

Plinthite

soil profile description of pedon 8 (Ks)

: Ban Hui Dong

: national : Non Calcic Brown Soils

U.S.D.A. : Udic Haplustalfs , Isohyperthermic (Soil Survey Staff, 1971)

: Typic Haplustalfs , Isohyperthermic (Soil Survey Staff, 1998)

semi-recent alluvium

: well drained

: tobacco, rice



horizon
Ap

BA

BY,

Bt,

Bt,

Bt

depth (cm.)
0-7

18-35

35-60

60-87

87-130+
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description
Very pale brown (10YR 7/4) dry; silty loam;
moderate medium blocky; slightly sticky,
slightly plastic; friable; few small pebble (6-25
mm.}; clear, smooth boundary; pH 6.0
Yellow wish brown (10YR 5/8) dry; silty clay
loam; moderate medium blocky; sticky, plastic;
friable; few small pebble (6-25 mm.); gradual,
smooth boundary; pH 6.3
Yellow wish brown (I0YR 5/6) dry; silty clay;
strong coarse blocky; very sticky, very plastic;
firm; no roots; no rock; pgradual, wavy
boundary; pH 6.3
Dark yellow wish brown (10YR 4/6) dry; siity
clay; moderate medium subangular blocky;
very sticky, very plastic; friable; no roots; no
rock; diffuse, wavy boundary; pH 6.5
Dark yellow wish brown (10YR 4/4) dry; silty
clay; moderate medium subangular blocky;
very sticky, very plastic; friable; no roots; no
rock; diffuse, wavy boundary pH 6.4
Dark yellow wish brown (10YR 3/6) dry;
sandy clay; moderate fine granular; sticky,

plastic; very friable; no roots; no rock; pH 6.2
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soll profile description of pedon 9 (Lp)

: Ban Mag¢ Yang Tan

: national : Low Humic Gley Soils

U.S.D.A. : Typic Tropaqualfs , Isohyperthermic (Soil Survey Staff, 1972)

: Typic Endoaqualf , Isohyperthermic (Soil Survey Staff, 1998)

: old alluvium
: poor

: rice , bean, corn

depth (cm.)
0-10

10-27

27-50

50-100+

description
Very pale brown (10YR 7/3) dry; sandy loam;
moderate medium blocky; slightly sticky,
slightly plastic; friable; common roots; no rock;
clear, smooth boundary; pH 6.2
Yellow (10YR 7/6) dry; sandy loam; moderate
medium granular; slightly sticky, slightly
plastic; friable; few small pebble (6-25 mm.);
few roots; gradual, smooth boundary; pH 6.6
Brow wish yellow (10YR 6/8) dry; loamy sand;
moderate medium subangular blocky and
granular; slightly sticky, slightly plastic; friable;
small pebble (6-25 mm.); no roots; gradual,
wavy boundary; pH 6.5
Yellow wish brown (10YR 5/8) moist; sandy
clay loam; moderate medium granular; sticky,
plastic; friable; abundant small pebble (6-25

mm.); pH 6.5
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soil profile description of pedon 10 (Li)

: Ban Mai Jud San

: national : Redish Brown Lateritic Soils

U.S.D.A. : Lithic Haplustalfs , Isohyperthermic (Soil Survey Staff, 1972)
. Ultic Haplusalfs, Isohyperthermic (Soil Survey Staff, 1998)

residuum and colluvium form shale , phylite semi-recent alluvium

: well drained

: evergreen forest, fruit crop

depth (cm.) description

0-10 Brown wish yellow (10YR 6/6) dry; silty clay;
strong coarse blocky; very sticky, very plastic;
firm; abundant roots grass and deciduous;
common pebble(25-64 mm.); clear, wavy

boundary; pH 6.2
10-25/38 Yellow wish brown (10YR 5/8) dry; silty clay;
. strong coarse blocky; very sticky, very plastic;
firm; abundant roots grass and deciduous; many
small pebble (6-25 mm.); gradual, wavy

boundary; pH 6.0
25/38-50/70 Dark yellow wish brown (10YR 4/6) dry; silty
clay; strong coarse blocky; very sticky, very
plastic; firm; many deciduous; dominant small
pebble (6-25 mm.) and pebble (25-64 mm.);
strong weathering rock; gradual, broken

boundary; pH 5.6
50/70+ Dominant cobble (64-256 mm.) and boulder (>

256 mm.); strong weathering rock
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soil profile description of pedon 11 (Mr)

: Ban Thung Si

: national : Red-Yellow Podzolic Seils

U.S.D.A. : Typic Paleustalfs , Ischyperthermic (Soil Survey Staff, 1998)

: well drained

old cobbly alluvium

: dipterocarp forest with bunch grass

depth (cm.)

10/15-30

0-10/15

30-55

55-78

description
Very pale brown (10YR 7/3) dry; sandy loam to
silty loam; strong medium blocky; slightly
sticky, slightly plastic; firm; abundant roots
grass and deciduous; dominant small pebble (6-
25 mm.), pebble (25-64 mm.) and cobble (64-
256 mm.); clear, wavy boundary; pH 5.1
Yellow (10YR 7/6) dry; sandy clay loam to
silty loam; moderate medium blocky; slightly
sticky, slightly plastic; friable; abundant roots
grass and deciduous; dominant small pebble to
cobble (6-256 mm.); gradual, wavy boundary;
pH 5.0
Reddish yellow (7.5YR 6/6) dry; silty loam;
moderate medium blocky; slightly sticky,
slightly plastic; friable; many roots deciduous;
dominant small pebble to cobble (6-256 mm.);
diffuse, wavy boundary: pH 4.9
Reddish yellow (7.5YR 6/8) dry; silty clay
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loam; strong coarse subangular blocky; sticky,
plastic; firm; few roots deciduous; dominant
small pebble to cobble (6-256 mm.); diffuse,
wavy boundary; pH 4.8

Bw, 78-120+ Strong brown (7.5YR 5/8) dry; silty clay loam;
strong coarse subangular blocky; sticky, plastic;
firm; dominant small pebble to cobble (6-256
mm.) pH 4.8

soil profile description of pedon 12 (Ms)

location : Ban Mae Yang Pho
classification : national : Non Calcic Brown Soils
U.S.D.A. : Aeric Tropaqualfs , [sohyperthermic (Soil Survey Staff, 1972)
: Aeric Endoaqualfs, Isohyperthermic (Soil Survey Staff, 1998)

parent material : alluvium

driange . poor
vegetation : transplanted rice / tobacco / com
horizon depth (cm.) description
Ap 0-10 Very pale brown (I0YR 7/4) dry; loamy sand;
weak fine granular; non sticky, non plastic; very
friable; clear, smooth boundary; pH 6.2
Btg 10-32 Yellow (IOYR 7/6) dry; silty clay loam;

moderate medium subangular blocky; slightly
sticky, slightly plastic; very friable; few gravel
(0-6 mm.) and small pebble (6-25 mm.); clear,

smooth boundary; pH 5.8
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32-45 Light yellowish brown (I0YR 6/4) dry; silty
clay loam; moderate medium subangular
blocky; sticky, plastic; firable; dominant gravel
(0-6 mm.) and small pebble (6-25 mm.); clear,
smooth boundary; pH 5.8

45-80+ Plinthite

soll profile description of pedon 13 (MI)

: Ban Bun Jam

: national : Non Calcic Brown Soils

U.S.D.A. : Lithic Haplustalfs , Isohyperthermic (Soil Survey Staff, 1972)
: Altic Haplustalfs , Isohyperthermic (Soil Survey Staff, 1998)

residuum and colluvium from shale

. well drained

: dry evergreen forest, orchard

depth (cm.) description

0-10 Yellow wish brown (10YR 5/4) dry; silty loam;
common patchy mottle; modcrate medium
subangular blocky, sticky, plastic; friable;
abundant roots grass; many small pebble (6-25

mm.); clear, smooth boundary; pH 6.0
10-25/30 Brown (10YR 5/3) dry; silty loam; common
patchy mottle; moderate medium subangular
blocky; sticky, plastic; friable; many roots grass
and others; abundant cobble (64-256 mm.);
moderate weathering rock; graduval, broken

boundary; pH 6.2
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Cr 25/30-55+ Abundant boulder {>256 mm.); strong

weathering rock

soil profile description of pedon 14 (Na)

location : Ban nam Khong
clagsification : national : Low Humic Gley Soils
U.S.D.A. : Aeric Tropaqalfs , Isohyperthermic (Soil Survey Staff, 1972)
. Aeric Endoaqualf , Isohyperthermic (Soil Survey Staff, 1998}

parent material : alluvium

driange : poor
vegetation : transplanted rice / tobacco, garden crops
horizon depth (cm.) description
Ap 0-8 Pale yellow (2.5Y 7/4)dry; loam to silty loam;
common mottle; weak fine granular; non sticky,
non plastic; friable; abundant roots grass; clear,
broken boundary; pH 4.9
Bg 8-20 Yellow (2.5Y 7/6) dry; silty loam; common
mottle; moderate medium blocky; slightly
sticky, slightly plastic; friable; many roots
grass; gradual, smooth boundary; pH 6.0
Btg, 20-48 Brown (10YRS5/3) dry; silty clay loam; common
mottle; moderate coarse blocky; sticky, plastic;
friable; diffuse, smooth boundary; pH 6.5
Btg, 48-75 Brown (10YR 5/3) dry; silty clay loam; many

mottle; strong coarse subangular blocky; sticky,

plastic; friable; diffuse, smoothboundary;



classification

parent material :
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pH 6.9
75-110 Dark brown {7.5YR 3/2) moist; silty clay loam;
many mottle; weak fine granular (moist);
sticky, plastic; friable (moist); diffuse, smooth
boundary; pH 6.7
110-130+ Dark reddish gray (S5YR 4/2) moist; silty clay
loam; many mottle; weak fine granular (moist);

sticky, plastic; very friable (moist); pH 6.7

soll profile description of pedon 15 (No)

: Khao Huat Noi

: national : Non Caleic Brown Soils

U.S.D.A. : Lithic Haplustalfs , [sohyperthermic (Soil Survey Staff, 1972)
: Ultic Haplustalfs , Ischyperthermic (Soil Survey Staff, 1998)

residuum from shale

: well drained

. deciduous forest

depth (em.) description

0-5 Yellow (2.5Y 8/6) dry; clay loam; weak fine
crumb; sticky, plastic; loose; many roots grass;
abundant small pebble (6-25 mm.); moderate
weathering rock; clear, smooth boundary; pH

7.0
5-35+ Yellow (2.5 Y8/6) dry; dominant small pebble
(6-25 mm.) and pebble (25-64 mm.); strongly

weathering rock; pH 7.0



soil profile description of pedon 16 (Ph)

location : Ban Mae¢ Sai Tai
classification  : national : Low Humic Gley Soils
U.S.D.A. : Typic Tropaqualfs , Ischyperthermic (Soil Survey Staff, 1972)
: Typic Endoaqualf , Isohyperthermic (Soil Survey Staff, 1998)
parent material : alluvium
driange : poor

vegetation : rice

horizen depth (cm.) description
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Ap 0-10 Brown (7.5YR 5/4) dry; silty clay loam; many

mottle; weak medium crumb and granular,

sticky, plastic; very friable; clear, smooth

boundary; pH 5.0

Bgj 10-15 Brown to dark brown (7.5YR 4/4) dry; silty

clay loam; many mottle; weak mediym crumb

and granular; sticky, plastic; very friable;

rock; clear, smooth boundary; pH 4.9

Bgc

no

, 15-38 Brown (7.5YR 5/4) dry; silty clay loam; many

mottle; weak medium subangular blocky;

sticky, plastic; very friable; common smatll

pebble (6-25 mm.); diffuse, smooth boundary;

pH 5.6

Bge, 38-75 Reddish brown (SYR 4/4) dry; silty clay loam;

many mottle; weak medium subangular blocky;

very sticky, very plastic; very friable; common

small pebble (6-25 mm.); no roots; diffuse,

smooth boundary; pH 5.7



Big,

Btg,

location

classification
parent material
driange

vegetation

horizon
Ap

Ap,

75-100

100-120+
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Yellow wish red (SYR 4/6) dry; silty clay;
many mottle; weak medium crumb and
granular; very sticky, very plastic; very friable;
few small pebble (6-25 mm.); diffuse, smooth
boundary; pH 6.1

Yellow wish red (SYR 5/6) dry; silty clay;
many mottle; weak medium c¢rumb and
granular; very sticky, very plastic; very friable;

pH 4.7

soil profile description of pedon 17 (Suk)

: Ban Pak Thang

: national : Red-Yellow Podzolic Soils

U.S.D.A. : Typic Paleustulf , Isohyperthermic (Soil Survey Staff, 1998}

: old alluvium
: well drained

: rice, corn

depth (cm.)
0-20

20-30

description
Light gray (10YR 7/2) dry; silty clay loam;
moderate fine blocky; slightly sticky, slightly
plastic; friable; abundant roots grass; no rock;
clear, smooth boundary; pH 5.5
Very pale brown (10YR 8/3) dry; silty loam;
strong medium subangular blocky; slightly
sticky, slightly plastic; firm; many roots grass;

no rock; gradual, wavy boundary; pH 4.9



Btg,

Btg,

Btg,

Btc

location

classification

parent material :

driange

vegetation

30-45

45-80

80-100

100-136

136-150+
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White (10YR 8/2) dry; silty loam; strong
medium subangular blocky; slightly sticky,
slightly plastic; firm; diffuse, wavy boundary;
pH4.8

Yellow (I0YR 7/6) dry; silty clay; strong
coarse subangular blocky; sticky, plastic; firm;
no rock; diffuse, wavy boundary; pH 4.7
Reddish yellow (7.5YR 7/6) dry; silty clay;
strong coarse subangular blocky; sticky, plastic;
firm; no rock; diffuse, wavy boundary; pH 4.6
Reddish yellow (7.5YR 7/6) dry; silty clay;
strong coarse subangular blocky; sticky, plastic;
firm; common gravel (0-6 mm.) and small
pebble (6-25 mm.); gradual, smooth boundary;
pH 4.7

Pink (5YR 7/3) dry; silty clay; moderate
medium granular; sticky, plastic; friable;
dominant gravel (0-6 mm.) and small pebble (6-
25 mm.); pH 5.7

soll profile description of pedon 18 (Tp)

: Ban Mae yang Noi

. national : Non-Calcic Brown Soils

U.S.D.A. : Ulic Haplustalfs , Isohyperthermic (Soil Survey Staff, 1998)

alluvium

: poor

: rice , com , bean



horizon
Ap

BA

Bt

Bt,

Btg

depth (cm.)
0-18

18-38

38-60

60-85

85-125+

143

description
Light gray (10YR 7/2) dry; silty loam; strong
medium blocky; slightly sticky, slightly plastic;
firm; common roots grass; no rock; clear, smooth
boundary; pH 6.1
Very pale brown (I0YR 7/4) dry; silty loam,;
strong medium blocky; slightly sticky, slightly
plastic; firm; few roots; no rock; gradual, smooth
boundary; pH 5.4
Very pale brown (10YR 7/3) dry; silty clay loam;
moderate medium subangular blocky; sticky,
plastic; friable; diffuse, smooth boundary; pH 5.4
Very pale brown (10YR 7/3) dry; silty clay loam,;
few mottle; moderate medium subangular blocky;
sticky, plastic; friable; diffuse, smooth boundary;
pH 5.3
Brown wish yellow (10YR 6/6) dry; silty clay;
many mottle moderate coarse blocky; sticky,

plastic; friable; pH 5.0
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pedon harizon depth % particle size texture
{cm) sand silt clay
1. AC Ap, 0-14 61.62 19.18 19.20 sandy loam
A, 14-32 60.96 22.72 16.32 sandy loam
C, 32-60 57.23 23.57 19.20 sandy loam
C, 60-70 7232 12.11 15.37 loamy sand
Cy 70-90 52.00 29.09 18.91 sandy loam
C, 90-145+ 54.90 35.33 9.77 sandy loam
2. AFC Ap 0-8 37.08 22.12 40.80 clay loam
BA .8-25 50.10 16.62 33.28 sandy clay loam
Bic, 25-50 43.88 23.24 32.88 sandy clay [oam
Btc, 50+ 44 86 7.44 47.70 sandy clay
3. Bg Ap 0-10 2530 20.61 54.09 clay
BA 10-30 3042 17.38 52.20 clay
Btg, 30-53 40.32 22.50 3718 clay loam
Big, 53+ 33.45 19.72 46.83 clay
4, Cig A 0-28 19.05 30.86 50.09 clay
Bt, 28-55 17.20 19.32 63.48 clay
Bt, 55-77 19.88 2345 56.67 clay
BC, 77-100 18.42 23.67 57.91 clay
BC, 100-125 21.66 12.73 65.61 clay
5.Cr Apg 0-5 9.00 56.50 34.50 silty clay
BA 5-14 11.15 55.23 33.62 silty clay
Bgk, 14-30 15.02 52.33 32.65 silty clay
Bgk, 30-50/60 21.20 37.20 41.60 clay loam
Bek 50/60-83 19.10 25.34 55.56 clay
Be 83-97 20.22 29.52 50.26 clay




A3 17 (AD)
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pedon horizon depth % particle size texture
(em) sand silt clay
6. Cr-h Ap 0-10 11.39 42.32 46.29 clay loam
Bg .10-30 11.28 43.22 45.50 clay loam
Big, 30-60 18.39 40.50 41.11 clay loam
Brg, 60+ 22.34 30.88 46.78 clay
7. He Ap 0-16 62.77 17.34 19.89 sandy loam
BA 16-40 65.72 19.05 15.23 sandy loam
Bt, 40-85 67.23 22.45 10.32 sandy loam
Bt, 85-115 55,05 27.60 17.35 sandy loam
8. Ks Ap 0-7 42.04 40,33 17.63 loam
BA 7-18 28.55 50.82 20.63 loam
B, 18-35 28.88 47.67 23.45 loam
Bt, 35-60 32.33 49.90 17.77 loam
Bt, 60-87 29.47 32.75 37.78 clay loam
Bt, 87-130+ 22.85 EYIVX] 39.92 clay loam
9. Lp Ap 0-10 28.34 63.44 8.22 silt loam
Beg, 10-27 23.78 60.42 15.80 silt loam
Beg, 27-50 20.52 5223 27.25 loam
Btg 50-100+ 19.42 54.80 25.78 silt loam
10. Li A 0-10 2532 3597 3891 clay loam
BA 10-25/30 34,00 40.32 25.70 foam
BC 25/38-50/70 43.50 40.20 16.30 loam




A1519 17 (AD)
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pedon horizon depth % particle size texture
(cm) sand silt elay

11. Mr A 0-10/15 70.10 16.00 13.90 sandy loam
BA 10/15-30 69.58 22.05 837 sandy loam
Bw, 30-55 58.32 18.43 23.25 sandy clay loam
Bw, 55-78 42.11 17.56 40.33 sandy clay
Bw, 78-120+ 35.40 19.68 4492 clay

12. Ms Ap 0-10 432 60.34 35.34 silty clay loam
Big 10-32 5.74 50.44 43.82 silty clay
By, 32-45 11.68 40.52 47.80 silty clay

13. Ml Ap 0-10 28.75 53.39 17.86 silt loam
BC 10-25/30 33.21 56.28 10.51 silt loam

14. Na Ap 0-8 52.16 8.86 38.98 sandy clay
Bg .8-20 46.16 11.52 4232 sandy clay
Big, 20-48 23.50 2295 53.55 sandy loam
Btg, 48-75 26.00 24.05 4995 clay
Btg, 75-110 18.00 19.95 62.05 clay
Btg, 110-130+ 13.50 21.45 65.05 clay

15. No A 0-5 13.50 22.95 63.55 clay
AC 5-35+ 11.00 25.45 63.55 clay
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pedon horizon depth % particle size texture
{cm) pand silt clay

16. Ph-h Ap 0-10 53.49 26.59 20.32 sandy loam
Bgj 10-15 64.16 22,18 13.66 sandy clay loam
Bge, 15-38 35.30 34.10 30.60 clay loam
Bge, 38-75 35.30 31.60 33.10 clay loam
Btg, 75-100 32.80 26.60 40.60 clay loam
Btg, 100~120+ 25.30 24.10 50.60 clay

17. Suk Ap, 0-20 17.80 24.10 58.10 clay
Ap, 20-30 12.80 21.60 65.60 clay

E 30-45 49,49 28.85 21.66 sandy clay loam

Big, 45-80 36.53 31.57 25.90 loam
Blg, 80-100 3253 36.24 31.23 clay loam
Big, 100-136 35.20 30.90 33.90 clay loam
Bte 136-150+ 36.53 2891 34.56 clay loam

18. Tp Ap 0-18 35.20 28.24 36.56 clay loam
BA 18-38 36.80 26.64 36.56 clay loam
Bt, 38-60 22.80 41.60 35.60 clay loam
Bt, 60-85 22.80 39.10 38.10 clay loam
Btg 85-125+ 25.30 34.10 40.60 clay loam
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pedon horizon pH oM P K Na Ca Mg CEC % BS
(L:1) (%) ppm ppm ppm ppm ppm me/100g

1. AC Ap, 54 1.52 30.5 42 56 368 116 18 16.23
A, 53 0.62 28.0 26 5.8 432 83 19 15.42

C, 55 0.28 5.83 42 49 380 66 17 14.57

C, 56 0.21 579 14 52 344 33 17 12.03

C, 5.3 0.28 5.75 23 37 416 50 13 20.05

C, 55 0.10 5.70 18 5.4 296 70 17 12.48

2. AFC Ap 54 269 6.03 80 6.2 1,600 89 22 40.67
BA 5.7 0.66 333 24 6.5 1,164 49 26 24.23

Bic, 56 0.41 2.73 28 5.6 1,584 72 32 26.85

Bte, 54 0.14 2.71 45 10.6 2,960 27 33 4591

3.Bg Ap 6.0 3 82.5 121 16.6 2,068 197 18 68.45
BA 59 1.07 26 25 284 1,176 178 18 41.77

Btg, 54 0.97 25.25 30 50.2 gl6 196 29 20.61

Btg, 5.2 0.59 25.10 32 78.0 724 209 26 22.12

0s1



A1519 18 (AB)

pedon horizon pH OM | 4 K Na Ca Mg CEC % BS
(1:1) (%) ppm ppm ppm ppm ppm me/100g
4.Cig A 5.1 0.38 3.70 22 10.6 128 24 20 4.69
Bt, 5.0 0.10 3.30 53 8.8 604 86 29 13.43
Bt, 5.0 0.10 2.60 43 12.4 752 92 27 17.30
BC, 5.2 0.03 2.58 33 11.8 968 101 25 23.18
BC, 52 0.03 2.57 25 9.7 932 79 23 23.50
5.Cr Ap 49 245 44.75 67 11.5 588 80 28 13.62
BA 52 1.21 38 37 13.4 268 35 20 8.89
Bgk, 5.6 0.48 33.20 38 13.2 425 56 21 13.02
Bgk, 5.1 0.41 32.25 41 14.0 312 59 29 7.61
Bcek 49 0.35 27.33 34 14.5 168 62 24 6.24
Be 5.0 0.31 24.5 46 25.2 152 99 24 7.50

Is1



AT 18 (7D)

pedon horizon pH OM P K Na Ca Mg CEC % BS
(1:1) (%) ppm ppm ppm ppm ppm me/100g

6. Cr-h Ap 4.7 0.76 52 15 13.5 200 41 19 7.53
Bg 5.0 0.17 4.06 14 11.0 216 15 18 7.13

Big, 5.0 0.21 3.65 21 10.8 148 it 21 4.42

Blg, 5.1 0.21 3.52 26 1.1 196 28 23 5.75

7. He Ap 5.0 1.17 69.25 58 6.0 240 47 18 9.77
BA 4.6 0.90 50.5 26 8.2 88 20 26 2.71

Bt, 43 0.66 50.1 22 215 136 14 21 4.49

Bt, 4.8 0.48 50 20 11.7 168 12 21 494

8. Ks Ap 6.0 2.14 128 79 8.8 1,740 199 21 50.28
BA 6.3 1.79 100.2 65 6.7 1,588 146 19 49.05

Bt, 6.3 1.45 65.2 47 6.8 1,912 150 19 56.91

Bt, 6.5 0.90 60.3 38 12.9 1,548 159 20 45.93

Bt, 6.4 0.79 44.5 35 125 1,680 180 25 40.03

Bt 6.2 0.41 422 31 12.0 1,108 114 18 31.96

(431



A 18 (Ad)

pedon horizon pH oM P K Na Ca Mg CEC % BS
(1:1) (%) ppm ppm ppm ppm ppm me/100g

9.Lp Ap 6.2 1.01 8.75 20 0.8 264 68 18 10.97
Bcg, 6.6 0.54 6.80 27 10.7 424 131 18 18.38

Beg, 6.5 0.47 5.13 47 8.8 400 123 19 16.66

Btg 6.5 0.56 6.72 69 10.2 644 150 19 23.98

10. Li A 6.2 528 9.95 149 8.5 2,932 337 28 63.64
BA 6.0 1.86 6.15 60 8.3 1,992 327 24 53.41

BC 5.6 0.97 2.68 38 10.8 1,704 332 26 4376

il. Mr A 5.1 1.66 31 111 8.4 264 39 19 10.29
BA 5.0 0.94 22 85 2.6 168 22 30 4.15

Bw, 49 0.76 19 70 6.5 236 31 9 18.22

Bw, 4.8 0.68 3.45 52 4.4 368 52 21 11.50

Bw 4.8 0.43 3.50 34 6.0 376 57 20 12.29

£l



1519 18 (99)

pedon horizon pH OM P K Na Ca Mg CEC % BS
(1:1) (%) ppm ppm ppm ppm ppm me/100g

12. Ms Ap 6.2 4.10 335 73 6.9 348 18 19 11.05
Beg 5.8 2.05 5.28 71 4.1 584 52 18 19.67

By, 58 0.68 3.68 18 20.8 792 59 19 24.07

13. Ml Ap 6.0 497 33.75 130 58 2,708 331 22 75.42
BC 6.2 2.38 4.25 59 4.7 2,140 303 21 63.53

14. Na Ap 4.9 238 244 161 222 2,028 205 30 41.04
Bg 6.0 1.80 200 92 19.1 2,428 188 29 48.21

Btg, 6.5 1.51 69.25 69 17.2 2,828 204 35 45.83

Btg, 6.9 1.22 80 83 17.4 2,524 196 48 30.19

Big, 6.7 1.19 177.75 111 18.8 2,576 217 29 51.73

Btg, 6.7 0.79 120.2 135 19.6 2,496 235 36 41.13

15. Ne A 1.0 1.30 138 25 11.0 4,200 33 18 64.50
AC 7.0 0.24 121 18 8.7 4,800 35 19 69.44

pel



A1512 18 (AD)

pedon horizon pH OM P K Na Ca Mg CEC % BS
(1:1) (%) ppm ppm ppm ppm ppm me/100g

16. Ph-h Ap 5.0 1.44 54.75 37 34 400 45 18 13.75
Bgj 49 1.12 34.25 40 10.0 572 132 20 20.43

Bgc, 5.6 0.32 4.53 37 14.7 652 197 19 26.48

Bgc, 5.7 0.04 4.56 27 18.6 568 190 22 20.67

Big, 6.1 0.1] 4.57 32 14.3 652 215 29 17.81

Big, 4.7 1.04 4.58 43 16.5 760 231 25 23.10

17. Suk Ap, 5.5 0.32 16.25 22 5.2 864 86 17 29.98
Ap, 4.9 0.11 15.32 29 3.2 252 30 20 7.96

E 4.8 0.45 14.00 33 3.7 228 52 19 8.76

Big, 47 0.04 5.81 31 52 208 44 22 6.82

Btg, 4.6 0.34 4.72 31 8.7 212 40 21 7.16

Big, 4.7 0.24 3.93 33 11.9 248 100 2 9.98

Btc 4.7 1.15 3.68 74 6.2 184 26 20 6.74

§S1



@159 18 (A0)

pedon horizon pH OM | 4 K Na Ca Mg CEC % BS
(1:1) (%) ppm ppm ppm ppm ppm me/100g

18 Tp Ap 6.1 032 88 42 9.2 1,160 150 33 21.72

BA 5.4 0.04 70 38 18.6 692 140 14 34.16

Bt, 54 0.43 368 42 15.8 820 232 21 29.41

Bt, 53 0.30 3.52 57 5.9 348 131 16 18.66

Btg 5.0 0.17 3.48 37 9.3 460 171 29 13.23

o¢l
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Fnaddlunamganmiysalveadin (@i, 2543)

Fmsilszdiuanugauauysaivesdiu Usznoudis  msszdiuanugay

L4 = ase = . . .
avysolvodu lnsldguautianianiivosdy  (fertility assessment using chemical properties)
- - = A = ¥ 4
msilszdiuanumanzamdaniwam  lunsrdasnaznsdszfiunnudsanisl9se Tenl

17U (land use requirement) MUNHIATHFND

1. mahvifhinnuganouyscivesdiulanlSpoimudRimanileesin (fertility assessment

using chemical properties)
mMsiaszaunNuLINtesveguruiamunlvodumussAuRdonnsg v

Y89 NOITNT VAU AIURALITAY (SSD) UAZATENTIUNYATANSFOINTNI (USDA) (U183

LazAMg, 2543)

auihinan - A19%03Au (soil reaction , pH)

rating range
extremely acid <4.5
very strongly 4,5-5.0
strongly acid 5.1-5.5
moderately 5.6-6.0
slightly acid 6.1-6.5
near neutral 6.6-7.3
slightly alkali 74-7.8
moderately alkali 7.9-84
strongly alkali 8.5-9.0

extremely alkali >9.0
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d%mmimﬁu%’nq (%organic matter = % carbon x 1.724)

rating range
very low <0.5
low 0.5-<1.5
moderately low 1.0-<1.5
medium 1.5-<2.5
moderately high 2.5-<6.5
high 35- 45
very high >4.5

edfiduimituiadauseerszquanilifushavesin (base saturation

percentage)
rating range
low <35
medium 35-75
high >75

IBN'Iﬂlﬂ’]ﬂbﬂﬂbi‘ﬂ‘ﬂﬁﬂ‘ﬂﬁhl‘lﬂﬁ (available phosphorus- ppm)

rating range
very low <3
low 3-<6
moderately low 6-<10
medium 10-<15
moderately high 15-<25
high 25-45

very high >45
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1]?mmnqlﬂunmiwﬁﬂﬂ#ﬂwhsu"lﬁ’ (available potassium — ppm)

rating range
very low <30
low 30-<60
mediuvm 60-<90
high 90-120
very high >120

ammansavesiilumaannfand@eeurlszquan (C.E.C.-me/100gm.Soil)

rating range
very low <3.0
low 3.0-<5.0
moderately low 5.0-<10
medium 10-<15
moderately high 15-<20
high 20 - 30
very high >30

L szAuAdunaIgIn AonsdaszAunugauaNy el voIaU9INKANIS
a oy [ = 1Y s 1
AT VAU [AUTEAULINTTIUYDINDIF15I0AU  NSUNALINAY  HATNITNIIUNHATUNA

»
Anigewsn (USDA) Asae 1/l
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swhunn YSina msdudadae anuglumsuan SIEPTRLN 5w
A furfedng  Ussquanfufiu nBewlszquan Wemesad TmmenFoud
ﬁuusn‘f organic 19 (base (cation exchange dhudselow!  Hudszlont
VYBIAYU matter (%)  saturation capacity) (mg kg (mg kg™
percentage)%
<1.5 <35 <10 <10 <60
i 1 AziuY) (=1 ATUUW) (=1 AZUUY) (=1 AzUU) (=1 AZUUY)
1.3-3.5 3575 10-20 10-25 60-90
lhunae  (G2Rzudy) (=2 AzKuW) (=2 AZUUW) (=2AUUW) (=2 ATUUW)
>3.5 =75 >20 >25 >90
L (=3 Azuuud) (=3 ATuuw) (=3 AZULU) (=3Azuuw) (=3 Aziuw)

2. mydszdiusedun
1

FAaszAunNugamysalvosay 14

9

1313 20 Mstsziiuanugavmuyselvedau

L3 a

UANUYANTNYT0IVDIA

ooy

Il

FIZLUNY

o - L3 =
TEAUAILGAL ALY TRIVDIAY

5-7
8-12
13-15

1

runang

9

Ihnzuuu @aravluradufenzuuu)
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wwmna faileyamed
9 Adgwu 2517
WA 2536 Useudnymeuilaw TsuSsugoumimeay
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WA 2538 dszmietiodasinandugs aodumalulagswuena
monvalgusitl fandailyusi
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